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ERWK SHUVLVWHQW VFDWWHUHU 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 DQG VPDOO EDVHOLQHV 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PHWKRGV DOORZLQJ WKH LGHQWLILFDWLRQ RI VFDWWHUHUV WKDW
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 DQG VORZO\GHFRUUHODWLQJ ILOWHUHG SKDVH 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DSSOLHG7KH6KXWWOH5DGDU7RSRJUDSK\0LVVLRQ6570&EDQG'(0ZLWKUHVROXWLRQRIDUFVHFRQGJHRJUDSKLF
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DQGPKHLJKWDFFXUDF\ZDVXVHGDVH[WHUQDO'(0LQWKLVVWXG\WRUHPRYHWKHWRSRJUDSKLFSKDVH
IURPWKHGLIIHUHQWLDOLQWHUIHURJUDPV
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DQG WKDWSUHGLFWHG IURP WKHPRGHOYDOXHV IRU WKH VLQJOHPDVWHUSKDVH LQ WKHFDVHRI WKHFRPELQHGSURFHVVLQJQR
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




















)LJ3HUSHQGLFXODUYVWHPSRUDOEDVHOLQHVGLVWULEXWLRQIRUWKH36SURFHVVLQJ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WKLV SDWWHUQ VRPH VHFWRUV DUH VXEVLGLQJ ZKLOH VRPH RWKHUV DUH XSOLIWLQJ LQ UHODWLRQ WR WKH UHIHUHQFH DUHD %RWK
VXEVLGHQFHDQGXSOLIWUDWHVUHDFKPD[LPXPYDOXHVRIPP\U'HWDLOHGYLHZVRIWKLVPHDQ'/26YHORFLW\PDS
DUHVKRZQLQ)LJXUH7KH\SRLQWRXWVRPHDUHDVRIWKHFLW\ZKHUHGLIIHUHQWLDOPRYHPHQWVRFFXUUHGLQYHU\FORVH
VHFWRUV$VDQH[DPSOHVL[WLPHGHIRUPDWLRQWLPHVHULHVSORWVRIWKHVL[SRLQWVORFDWHGLQ)LJDUHVKRZQLQ)LJ
3RLQWVDQGKDYHDQXSOLIWLQJWUHQGZKHUHDVSRLQWVDQGWHQGWRJRGRZQ$VHDVRQDOHIIHFWFDQEHFOHDUO\
YLVLEOHLQWKHVHSORWV7KLVVHDVRQDOHIIHFWFDQDOVREHVHHQRYHU:DUUL5HILQHU\ORRNLQJDW)LJZKHUHWKHGHIRUPDWLRQ
HYROXWLRQUHIHUUHGWRWKHILUVWGDWDLVGLVSOD\HG
 &DOFXODWLQJ WKHGLIIHUHQFHEHWZHHQ WKHGHIRUPDWLRQ WLPHVHULHVRI WZRSRLQWV LQ)LJ DZHFDQREVHUYH WKH
GLIIHUHQWLDOPRYHPHQWEHWZHHQSRLQWVDQGWZRSODFHVYHU\FORVHDQGORFDWHGRQWKH-HWW\URDG)LJVDQGDRU
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EHWZHHQSRLQWVDQGIRULQVWDQFH)LJEORFDWHGLQWKHHDVWSDUWRIWKH6RXWK:DUUL&RXQFLODQGZLWKDGLIIHUHQW
WUHQG)LJVEDQGG
&RQFOXVLRQDQG5HFRPPHQGDWLRQ
 ,QWKLVZRUNZHSUHVHQWWKHLQWHUIHURPHWULFUHVXOWVUHWULHYHGLQ:DUUL'HOWDVWDWH1LJHULD6HYHUDOGHIRUPDWLRQ
SKHQRPHQDKDYHEHHQIRXQGIRUWKHILUVWWLPHLQWKLVUHJLRQZLWKYHORFLW\UDWHVXSWRPP\U)ORRGLQJDIWHUUDLQ
HYHQWV DV ZHOO DV WKH H[FHVVLYH ZLWKGUDZDO RI WKH XQGHUJURXQG ZDWHU FDQ EH SUREDEO\ DQ H[SODQDWLRQ RI WKLV
GHIRUPDWLRQSKHQRPHQD$ IXUWKHU DQDO\VLV RI WKH DTXLIHU V\VWHP LQ WKH DUHD DQG LWV UHFKDUJH DIWHU UDLQIDOOZDWHU
LQILOWUDWLRQDVZHOODVWKHWLPHHYROXWLRQRIWKHSLH]RPHWULFOHYHOWRJHWKHUZLWKPHWHRURORJLFDODQGUDLQIDOOGDWDFRXOG
KHOSWRXQGHUVWDQGWKHGHIRUPDWLRQSDWWHUQ,WLVWKHUHIRUHUHFRPPHQGHGWKDWWKHFRQFHUQHGDXWKRULWLHVSDUWLFXODUO\
'HOWDVWDWHJRYHUQPHQW)HGHUDO0LQLVWU\RI1LJHU'HOWDDQG1LJHU'HOWD'HYHORSPHQW&RUSRUDWLRQWRFROODERUDWH
ZLWKWKH&HQWUHIRU*HRGHV\DQG*HRG\QDPLFV7RUR%DXFKLVWDWHXQGHU1DWLRQDO6SDFH5HVHDUFKDQG'HYHORSPHQW
$JHQF\1$65'$PDQGDWHGZLWKWKLVUHVSRQVLELOLW\IRUFRQWLQXRXVPRQLWRULQJRIWKLVSKHQRPHQDIRUWKHVDIHW\RI
OLYHVDQGSURSHUWLHV
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)LJ8QZUDSSHGSKDVHIRUWKHFRPELQHGSURFHVVLQJ366%$6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)LJ7LPHVHULHVSORWVRIGHIRUPDWLRQIRU36SRLQWVDQG
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)LJ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